Abstract
Introduction

44
Tropical forest ecosystems cover large areas representing the richest ecosystems globally (Fahrig 2003) . This means that as fragmentation keeps on reducing habitat amount, 59 though the effects may vary from species to species or among functional groups, one can 60 generally expect reduction in avian species richness, density, abundance, diversity or other 
101
Environmental changes due to forest loss and fragmentation are highly likely to affect sensitive to fragmentation than canopy/sub-canopy nesters/foragers; e) large-sized birds are 139 more sensitive to fragmentation than medium and small-sized birds; f) resident birds are more 140 sensitive to fragmentation than non-resident birds. 
Study sites
143
This study was conducted in highly fragmented remnant forest patches of Guangua District in
144
Awi Zone, Gojjam, Amhara National Regional State, North-western Ethiopia (Figure 1 ).
145
Unlike forest remnants in some areas of southwestern Ethiopia, the remnant forest patches in 146 this region are not cultivated for coffee production. The region has been recognized by 2) forest-associated -generalist species found in forest as well as some other types of 217 habitats; or 3) Non-forest -species that prefer non-forest habitats. Based on the major diets of 218 bird species, we assigned dietary guilds as 1) Frugivores, 2) Insectivores, 3) Granivores, 4)
219
Nectarivores, and 5) Carnivores/scavengers. We assigned feeding strata according to Yineger 
230
We assigned residency status as 1) intra-Afrotropical migrant, 2) palearctic migrant, 
2.5.Data Analysis
237
Species richness and diversity statistics were determined in EstimateS8.2.0 (Colwell 2006 ).
238
The first order jackknife estimator of bird species richness and Shannon Diversity Index were 239 used to compare the overall differences among remnant forest patches based on patch size 240 and isolation. We used the student's t-test to evaluate differences in species richness and 
Results
319
The test for correlation among initially considered predictor variables was significant ( Figure   320 2). The principal components analysis used to minimize the multicollinearity problem Table 3 ). The first axis had 325 the highest loadings on core area, radius of gyration and patch area whereas the second axis 326 had the highest loading on 'nearest neighbor distance' (Supplementary Table 4 ).
327
Consequently, we interpreted the first axis (Prin1) as remnant forest-habitat amount whereas In frugivores, however, the top ranking model had a probability of only 59% and was 376 closely followed by the 4 th model, which had a AICc value of 1.32 and probability of 31 %
377
(Supplementary Table 1 Table 2 ).
391
Similarly, for cavity nesters, the model with all additive terms was ranked first with a 392 probability of 39%. This model was, however, more or less equally likely to the 4 th model.
393
The relationship between mean bird abundance per point survey per patch and predictor priorities. We also found higher species richness and diversity for the large and less-isolated 429 remnant forest patches than the small and isolated patches. Tables 1 and 2 ). Unexpectedly, this pattern was similar in forest-associated species, implying 447 that they were also sensitive to forest fragmentation (Supplementary Table 1 
474
Unlike the cases of insectivores and frugivores, we did not find evidence for 475 fragmentation impacts on granivores (Supplementary Table 1 ). Other studies also reported 
544
Contrary to Our findings, however, a study (Olson et al. 2009 ) showed that 'median body 545 size within assemblages is systematically large on islands and small in species-rich areas'.
546
Further landscape-scale research on fragmentation sensitivity of bird body size may unravel 547 the underlying mechanisms behind these mixed results. 
4.2.Species diversity and community composition
549
Our results showed that the large remnant patches of NW Ethiopia had higher species 550 richness and diversity than the small ones ( Figure 3) . Further, less-isolated remnant forest 551 patches had higher species richness and diversity than isolated remnant forest patches ( Figure   552 3). However, both of these diversity comparisons were not statistically significant. This might conservation concern. However, we suggest some caution in this conclusion in that although 561 most patches especially the large ones considered in this study belong to different landscapes, 
